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Ultrastructure mﬂﬁluﬂ?’a\lﬁlﬁﬂiﬂ

Huanglongbing (Greening)

Ultrastructure of Citrus Leaves Infected by

Huanglongbing (Greening) Disease

BFON (589NN BIAUT BATHAIA” UAS 11615 ANENA~

On-u-ma Ruangwong”, Angsana Akarapisanz/ and Chatree SittiguIQ /

Abstract: Observation of Huanglongbing; HLB (Greening) disease in Chiang Mai and Chiang Rai citrus
orchards were found that diseased leaves shown vein yellowing, severe chlorosis with green main vein and
yellow blochting, Sometime the symptom that resembles zinc deficiencies. Fruit is small and fall prematurely.
Studying the ultrastructure of citrus HLB disease under transmission electron microscope (TEM), leaf samples
were cut the midrib and prefixed with 2.5% glutaraldehyde in 0.1 M phosphate buffer. After a postfixation in 1 %
osmium tetroxide then the samples were dehydrated in ethanol and acetone then embedded in Spurr’s resin.
Ultrathin section were prepared with ultramicrotome and stained with uranyl acetate, lead citrate and observed
under TEM. Electron micrographs of ultrathin sections revealed that fastidious bacterium was found in the
phloem cells or in adjacent phloem cells of the midribs of HLB symptom leaf but no pathogenic body in healthy

leaf.

Keywords: Citrus Huanglongbing (Greening) disease, Transmission Electron Microscope (TEM)
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"Plant Protection Center, Royal Project Foundation, Muang district, Chiang Mai 50200

2/Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Huanglongbing (Greening)
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Figure 1 The leaf symptoms of citrus Huanglongbing disease.

A. severe chlorosis with green main vein

B. small leaves become hardened and curl out ward

Figure 2 The severe symptoms in citrus infected with

Huanglongbing disease, showing stunting.
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Huanglongbing (Greening)

Figure 3 Electron micrographs showing

the fastidious

bacteria in phloem of infected citrus leaf which causes HLB

disease (A); the phloem of healthy leaf (B); bar = 2 um
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Sap Flow and Stomatal Resistance of Longan Trees Irrigated
with Partial Root-zone Drying

in Comparison with Deficit and Full Irrigation

a o aa a1/ 7 a2
AUE AITEASBDAINTIM Uag anae ﬂﬂﬂijﬁa‘»’l,ﬂ?j

Winai Wiriya-Alongkorn " and Somchai Ongprasen‘z

Abstract: This research was aimed to study the sap flow and stomatal resistance of longan trees receiving
different irrigation systems. It was done with 2.5 years longan trees grown with sand culture in a plastic house.
After 3 month training of the trees with three irrigation methods, i.e., Full Irrigation 100 %, PRD 60 % and Deficit
60 %, sap flow and stomatal resistance were measured with heat pulse sap flow meter and porometer. It was
found that the quantity of sap flow in the trees subjected to the three irrigation methods varied with the quantity
of the irrigation. The highest rates of sap flow were found between 9 am to 3 pm. The sap flow in PRD 60 % was
relatively equal to that of the Deficit 60 % method, but the stomatal resistance of the trees subjected to PRD
60 % method was lower than that of the Deficit 60 % method. Leaf flushing of the trees subjected PRD 60 %
and Full Irrigation 100 % methods occurred in the same period and 3-4 week earlier than that off Deficit 60 %
method. This implied that, therefore, water use efficiency of PRD 60 % was better than that of Deficit 60 %
method.

Keywords: longan, partial root zone (PRD), stomatal resistance
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Figure 1 Transpiration steam in stems of longan trees on 15-16 July 2006.
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Figure 2 Stomatal resistance of longan leaves.
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Effect of Sucrose on Growth and In Vitro Tuberization of

Pecteilis sagarikii Seidentf.

Fowa wegdaate’ uas WaWla eamdizgas”

Theeraphon Phornsawatchai” and Pimchai Apavatjrut”

Abstract: Effect of sucrose concentrations on growth and in vitro tuberization of Pecteilis sagarikii Seidenf. was
investigated. Protocorms derived from in vitro seed germination were transferred onto CMU1 medium adding
sucrose concentrationat 0, 1, 2, 3, 5and 7 % (w/v). It was found that increasing sucrose concentrations has
no significant effect on shoot height and number of leaf per plant, but resulting in slow leaf growth and
expansion, also decreasing in leaf size. For tuber formation, it started within one week after culturing. The
highest concentration of sucrose at 7 % affected in slow tuberization and decreased in tuberization percentage.
Increasing sucrose concentration has no significant positive effect on number of tuber per plant, but resulting in
significant decrease in tuber size. The tuber grew well and produced the biggest size when cultured on the
medium adding 1 % sucrose. Sucrose concentration has no pronounced significant effect on number of root,

root width and root length.

Keywords: Pecteilis sagarikii, tuberization, sucrose, in vitro
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Table 1 Effect of sucrose concentration on leaf-emerging percentage of Pecteilis sagarikii seedlings during

culturing for ten weeks.

Time after culturing (weeks)

Sucrose (%)

2 3 4 5 6 7 8 9 10
0 30 80 95 100 100 100 100 100 100 100
1 35 80 90 100 100 100 100 100 100 100
2 10 40 75 95 100 100 100 100 100 100
3 15 15 90 100 100 100 100 100 100 100
5 15 30 65 80 85 85 95 100 100 100
7 5 10 15 45 60 70 85 95 95 100
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Table 2 Effect of sucrose concentrations on shoot height, number of leaf and leaf size of Pecteilis sagarikii

seedlings after culturing for ten weeks.

Sucrose (%) Shoot height (mm) No. of leaf Leaf width (mm)” Leaf length (mm)”
0 34+06 1.7+05 41+14 a 79+20 ab
1 32+05 16 +0.6 41+11 a 90+34 a
2 34+05 1.6 +05 37+12 a 6.8+21 bc
3 3.0+06 1.7+05 33+12 a 6.0+28 c
5 33+04 15+05 33+15 a 56+30 c
7 3.2+05 1.5+05 20+12 b 32+17 d

LSD NS NS 0.8 1.6

0.05

" Means within the same column followed by different characters showed significantly different by LSD-test at P<0.05, NS = not

significantly different

Table 3 Effect of sucrose concentration on tuberization percentage of Pecteilis sagarikii seedlings during

culturing for ten weeks.

Time after culturing (weeks)

Sucrose (%)

1 2 3 4 5 6 7 8 9 10
0 0 20 30 50 70 70 75 90 90 90
1 0 15 35 80 85 90 90 90 95 95
2 0 15 30 50 65 75 80 80 80 80
3 10 20 20 50 65 85 90 95 95 95
5 0 15 50 60 70 75 80 80 90 90
7 0 10 15 35 35 50 55 60 70 75
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Figure 1  Pecteilis sagarikii seedlings showed two

different shapes of tuber and shoot growing

point of new tuber (arrow), oval-shape

tuber (A) and cylindrical-shape tuber (B)

Aumnseiueealdad Aty wAiaEuidnasee1ed
HedATY RN 7 % AnscfiAnuenaTesiaE
D A T 2 %
anasaesldad Ay liafutinaasius 2 % auldl
o v 44 oo ¥
uazilpgnatesgaialiuuean 7%  annis

v 3
NAABIATINIALINNIINNLLN FLEAUANNTDAF19D
da - 4 X da ¥
NI NgAHBIAEILLANMNINANEAIA 1 %
R8T AYNAINLAZANNENITRITRLRA 2.7 + 1.3 WX
WAT 12.5 + 6.3 NN ANNANGU (AN9199 4 Way NNT 2)

Figure 2  Pecteilis sagarikii seedlings cultured on CMU1 medium with different

sucrose concentrationsat 0, 1, 2, 3, 5 and 7 % (w/v) for 10

weeks. (from left to right)
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Table 4 Effect of sucrose concentration on

after culturing for ten weeks.

number of tuber and tuber size of Pecteilis sagarikii seedlings

Sucrose (%) No. of tuber/plant

Tuber width (mm)“

Tuber length (mm)“

0 1.1+06 22+13 a 103 +59 ab
1 1.0+03 27+13 a 125+6.3 a
2 1.0+0.7 20+13 ab 80+55 b
3 1.0+ 0.3 22+11 a 83+44 b
5 09+03 23+12 a 73+46 b
7 08 +0.5 1.3+12 34+40 c
LSD NS 0.8 3.2

0.05

" Means within the same column followed by different characters showed significantly different by LSD-test at P<0.05, NS = not

significantly different

ManAsIN waznisiasaAulnuagsn
NANAINFUaauLIAT YA UTALBaINg
Aumsnzvigmnasing < w1 fulad wudugeuTiAL
UL 3 % Bueansnldew vdsen
S LT RN LI YNTT AL AN AR O B4 5 %
pansnisaL AW 2 asifinannayluddenig
ZRI Y Vi fugauTla BT ANEA
7 % aansnldduasiilefimudnnsaansnanas g
MRINNRENLNL 10 dlanil FugauiineLemnsi

Futimnadaus 0 75 % aansnld 45 — 55 % uaz
aananliiien 30 % adiuinna 7 % (A3 5)
atinglafmalainudnnaiiuinnnaluss sy
poandadiusing 4 Aldnaaendsualifugeuidiua
NRALADEL AIUNIILAZAINENIIRAEDIN
wansneiuadeldadAny  uwAluualtudinismu
dena7 % sldndnnadgiuiaiige taed
ANNHENIRAEIBITNTIRENINNIINAT AL (AN319T 6)

Table 5 Effect of sucrose concentration on rooting percentage of Pecteilis sagarikii seedlings during culturing

for ten weeks.

Time after culturing (weeks)

Sucrose (%)

1 2 3 4 5 6 7 8 9 10
0 0 25 25 35 40 40 40 40 40 45
1 0 30 40 50 50 50 50 50 50 50
2 0 25 45 45 55 55 55 55 55 55
3 5 25 30 40 40 40 45 45 45 45
5 0 20 30 45 50 50 50 50 50 55
7 0 0 10 20 20 20 20 20 20 30
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Table 6 Effect of sucrose concentration on number of root, root width and root length of Pecteilis sagarikii

seedlings after culturing for ten weeks.

Sucrose (%) No. of root/plant

Root width (mm) Root length (mm)

0 05+05 05+0.6 3.5+47
1 06 +0.6 06 +0.6 47 +56
2 0.6 +0.5 0.7 +0.7 46 +58
3 05+05 06 +0.8 42+6.8
5 06+0.5 06 +0.6 3.7+45
7 0.3+0.5 0.3+0.5 05+0.9
LSD, . NS NS NS
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Effects of Nitrogen and Ferric Chelate on Growth of Chinese

Cabbage in Nutrient Film Technique-Hydroponic System

fewa wemdaate” wie ngum1its 7 uay laszen sawnsaE

Theeraphon Phornsawatchai”, Hathai Kidsadawanich” and Soraya Ruamrungsrlz/

Abstract: Effects of nitrogen and ferric chelate concentrations on growth of Chinese cabbage (Brassica
compestris L. ssp. pekinensis (Lour.) Olsson cv. Daitokyobekana 6083) in NFT-hydroponics system were
studied. It was found that nitrogen concentrations at 100, 150 and 200 mg/l had no significant effects on
numbers of leaf per plant but increasing nitrogen concentration gave significant increase in leaf size, stem size,
plant height and fresh weight. The ferric chelate concentrations at 2.6 and 10.0 mg/l had no effect on plant
growth. In addition, the tested plant did not show leaf chlorosis symptom and gave higher chlorophyll content
than controlled plant. However, the plant grew in 200 mg/I nitrogen solution showed brown wound on leaf petiole
due to cell lysis. After growing for 5 weeks, the plant showed high quality product when grew on TP2 nutrient

solution comprising 150 mg/l nitrogen and 2.6 mg/l ferric chelate.

Keywords: nitrogen, ferric chelate, growth, Chinese cabbage, hydroponics system
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Table 1 Compositions of chemicals in various solutions.

Macro elements (g/100 1) Treatment
TP1 TP2 TP3 TP4 TP5 TP6 CMU1 (control)

NH,NO, 28.6 43.0 57.2 28.6 43.0 57.2 -
CaCl,.H,0 13.0 13.0 13.0 13.0 13.0 13.0 -

KCI 26.5 26.5 26.5 26.5 26.5 26.5 -
KH,PO, 9.5 9.5 9.5 9.5 9.5 9.5 13.6
MgSO,.7H,0 30.0 30.0 30.0 30.0 30.0 30.0 28.0
Ca(NO,), 4H,0 . . . - - - 62.0
KNO, - - - - - - 48.0

Ciba Librel Fe-Lo 2.0 2.0 2.0 7.5 7.5 7.5 2.0

Micro elements (g/100 I) consist of ZnSO,.7H,0 0.55, CuSO,.5H,0 0.55, MnSO,.H,0 1.40, H,BO,

0.55 and (NH,), Mo,0,,.4H,0 0.30

Table 2 Compositions of major elements (mg/l) in various solutions.

Treatment N NO,/NH, ratio P K Ca Mg FeEDTA
TP1 - TP6 100, 150, 200 1 50 100 50 50 2.6, 10.0
CMU1 (control) 140 Present only NO,’ 71 270 147 47 2.6
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Table 3 Main effects of nitrogen and ferric chelate on growth of Chinese cabbage cv. Daitokyobekana 6083.

Number of Leaf Leaf Plant Plant Fresh
Factor leaf/plant width length diameter height weight
(cm)“ (cm)” (cm)” (cm)“ (g/plant)”
100 13.5+1.0 15.4+1.0b 29.2+28c 3.6+04b 30.0+2.3 b 99.3422.6 b
N (mg/l) 150 13.8+1.2 15.8+¥12b 304+23b 3.7+04b 31.4+21a 109.3+23.8 ab
200 13.3+1.2 17.1+¥15a 31.6+27a 4.0+05a 32.0+2.7a 119.6+36.1 a
LSD.05 NS 0.56 1.15 0.19 1.04 12.6
13.4+11 16.1+1.4 30.4+2.8 3.8+0.5 31.1+2.7 107.4+27.0
FeEDTA
(mgfl)
13.7+1.2 16.1+1.5 30.5+2.7 3.8+0.5 31.2+42.3 111.4+31.2
LSD.05 NS NS NS NS NS NS

"Means within the same column in each of factor followed by the different character showed the significant difference between

treatments by LSD-test at P << .05, NS= no significantly different
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Table 4 Effects of nitrogen and ferric chelate on plant quality of Chinese cabbage cv. Daitokyobekana

6083.
Nutrient Nitrogen FeEDTA Percentage area of  Percentage area of Chlorophyll content
formula (mg/1) (mg/1) brown wound leaf chlorosis (mg/g FW) Y
TP1 100 0+0 0+0 042+0.04 a
TP2 150 2.6 0+0 0+0 0.37 +0.03 ab
TP3 200 10.3 + 17.7 0+0 0.31+0.03 b
TP4 100 0+0 0+0 0.35+0.02 b
TP5 150 10.0 0+0 0+0 0.36 + 0.08 b
TP6 200 35.5+243 0+0 0.36 + 0.01 b
CMU1 (control) 0+0 23.0 + 15.3 0.24+0.02 ¢
LSD.05 0.058

" Means within the same column followed by the different character showed the significant difference between treatments by LSD-
testat P < .05

Figure 2 Disorder symptoms in Chinese cabbage, A. brown wound and B. leaf

chlorosis.

TlsTananaiuuanau (ynan, 2544) 909198148
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M5UTUUFINUTNINLEATENING
Capsicum annuum x C. chinense

Hot Pepper Breeding Between

Capsicum annuum x C. chinense

w1 maau” a1l Indneins” a9 Inangins” uaz Asanns Usiilsu”

Pattana Pasornw, Lumyai Kowittayakom", Thaworn Kowittayakorn”and Srisomporn Preepramez/

Abstract: Hot pepper breeding program to increase the capsaicinoids content for pharmaceutical and food
industry was carried out by crossing 3 varieties of Capsicum annuum [Jinda (JD), Maepong (BP) and Siam Hot
(SH)] with 2 varieties of C. chinense [French Habanero (FH) and Mexican Habanero (MH)]. The mating design
was a half-diallel (method 4 model 1). The crossing between these 2 species were successful with most of
varieties except for BP x FH. A Randomized Complete Block Design with 14 treatments and 3 replications was
employed for the progeny test in Khon Kaen Province during October 2005 - April 2006. Capsaicinoids content
of progeny was recorded between 2,473-19,846 ppm/g whereas those for the parents were in the range of
2,257-11,917 ppm/g and the heterosis (MP) value of capsaicinoids was -2.30 % to 73.96 %.

Keywords: hot pepper, breeding, capsaicinoids, habanero

unAnsa: m’;‘ﬂ’a‘”uﬂﬁ;\iﬁuﬁw?ﬂLcﬁmﬁmﬁuﬂ?ﬁmmmi capsaicinoids Tuw?ﬂlﬁzge%uﬁwé*uqmmumsumum
gaamNsINeg Taensuandussudandnidnaeslng 3 Wug (Capsicum annuum) ldun Auan (JD) wadlils
(BP) waz @enugan (SH) A C. chinense 2 ﬁuﬁ:iﬁuﬁ France Habanero (FH) Laz Mexican Habanero (MH) Ingl
T uNUNTANWLL half-diallel (method 4 model 1) wudnaunsarandulénng sndu BP x FH Ananlifia uda
VINNINAFELYNNANATNUNWNNINAREILLL RCBD # 14 treatment 3 31 TudamSaTauuriv 999 1A, 2548 - .2,
2549 WLdNgNNANTLENNUENT capsaicinoids aEs¥dna 2,473-19,486 ppmig mmzﬁ'wmﬁmgmw 2,257-
11,917 ppm/g HANAMNALLMTHeNaWN (MP) 521379 -2.30 % 09 73.96 %

AdAny: Windn, Uiuilgeiug, uailaduess, anunills

" AATNTAIY ALUINEATANART WINANENA LR Q. I9wMnY 40002
v Department of Horticulture, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand.
? mefrundaweneasfuasndaiilady AnsndTAans inRneNatTeuwiy 18U 40002
Z Department of Pharmaceutical Botany and Pharmacognosy, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon
Kaen 40002, Thailand.
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g v & A ' o & a =
nliaudaiuansilyarige Wugwinuasined
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20,000 ppm/g (Zewdie and Bosland, 2000) T
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. . A A "
oleoresins oil HMNNIAARS Uszunnu 50 % F898911AD
AUAL 25 % (Nair, 2005) dauUULNAATA capsaicin
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aududngavlu
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A@sziAINIegns Statistic Version 8.

NANISYIARDILAZIANTDL

AMNNNTRANTNLLL half-diallel
Favaim 10 ¢ usanansanandnalfifies o ¢ luges
BP X FH Taignunsonasdnald ewenenasinnnsuas
4 2 golgn enawdlunanainANanngn unuas
4321379 C. C.
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Capsicum annuum x C. chinense

Figure 1

Show A ; fruit set of JDxMH

B; progeny of MHxFH, C; pepper

plant infected by Choanephora cucurbitarum)
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NARINNITNANE1NTENIN C. annuum x C. chinense
arilfiannsuaaseanuULHaLIN (additive) WULTN
(dominance) WAZNI1TLAAIAANTINAY (interaction)
Wunanliananudauazisunnians capsaicinoids
109gNNANDE sz N auNvFa InAIARTLIWeTo U
ﬁﬁﬁzﬁmwﬁ&u dauludnmoug du y wudiaRanm
NAKARADFU NAKAALTIADAYN AU udamafy &
wualdunisudanseantduinaafuiudIua
capsaicinoids aﬂLf;umﬂmﬂmuwwmﬂuwﬂﬂNmm
m*ﬂm@nmuéfumm@LLm\uﬂum@mwﬂumﬂma‘
m‘ummmmu (mm\m 1) mThomas and Peter
(1988) @%mad’mw@@ﬂmﬂ’tumquﬂmmﬁﬁliﬁ
winzaNiunsesyduinreaeus (grunniige) J

kN
o § % - 2 Vo |
N@Wﬁiﬂ@ﬂm@ﬂﬂﬂqﬂ‘ﬂ'ﬂﬂu’]um@u@\?ﬂqu@LLN (1524

215
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Table 1 Capsaicinoids content and yield components of progeny and parents.

Variety CAP DH CAPSD  Pungeny Yield/ Fresh Dry % Dry Node/ 50%
(ppm) (ppm) (ppm) (SHU) rai yield/ yield/ weight plant Flowering
(Kg) Plant Plant (DAP )
(@ (9)
FH 8,453* 2,476.6 10,486 157,287 20.54 527.20 59.37 11.59 6.27 67.67
MH 9,614 2,690.3 11,917 178,750 29.40 402.92 74.77 18.84 713 61.67
JD 1,492 949.4 2,461 36,918 10.16 44517 125.13 28.42 11.07 44.33
BP 1,389 861.9 2,257 33,849 7.47 398.53 100.29 25.00 9.40 53.33
SH 2,110 1,284.0 3,414 51,204 12.89 419.85 114.41 27.29 11.73 50.33
MH x FH 16,034 3,993.7 19,486 292,289 57.19 686.17 88.93 12.90 9.03 42.67
JD x FH 6,849 2,413.0 9,040 135,597 1543  318.55 51.72 16.86 10.80 51.67
JD x MH 8,119 3,149.0 11,008 165,127 20.52  428.52 78.85 18.58 10.47 37.33
BP x MH 6,675 2,639.5 9,154 137,305 28.43 516.69 92.82 18.22 11.03 33.67
BP x JD 1,430 1,020.4 2,473 37,092 8.05 349.52 98.62 28.28 11.13 32.00
SH x FH 4,446 2,327.9 6,790 101,849 17.34  440.16 77.38 17.69 13.27 36.00
SH x MH 8,300 3,053.1 11,092 166,376 31.89 456.42 87.12 19.45 13.00 34.00
SH x JD 1,836 858.9 2,719 40,783 8.92 337.18 99.45 29.81 11.33 35.67
SH x BP 1,688 938.1 2,645 39,669 8.95 386.78 102.53 27.03 11.00 30.33
F-test x x *x % _ % x x x x
LSD 4,905.5 729.61 5,014.5 75,217 - 309.45 52.88 4.68 2.82 8.03
cv (%) 38.59 15.71 29.49 29.49 Non 31.23 26.07 9.61 11.88 8.11
CAP; capsaicin, DH; dihydrocapsaicin, CAPSD; total capsaicinoids, DAP; day after planting
** Mean separation within column by Least significant difference (LSD), . 0.01.  non; not test mean
Table 2 Heterosis value (MP) of progeny (%).
Progeny MHxFH JDxFH JDxMH BPxMH BPxJD SHxFH SHxMH SHxJD SHxBP
Capsaicin 77.49 37.74 46.21 21.33 -0.73 -15.82 41.59 1.94 -3.52
Dihydrocapsaicin 54.59 40.86 73.04 48.61 12.67 23.80 53.64 -23.09 -12.57
Capsaicinoids 73.96 39.65 53.12 29.17 4.83 -2.30 44.70 -7.44 -6.72
Fresh yield/plant 47.54 -34.48 1.06 28.94 -17.15 -7.05 10.95 -22.04 -5.48
Dry yield/plant 32.59 -43.93 -21.11 6.04 -12.50 -10.94 -7.90 -16.97 -4.49
Wanulia C.  chinense Wudnsuansaantastiwly '&‘a:ﬂ
wunldiflunauan dowludneuzaes uvdnuiuas
SIErVatal! capsaicin Lﬂuﬂ’]ﬁ‘LL@ﬂﬁﬂ’ﬂﬂLLUUﬂiNVL@J@N‘LIﬂi‘ﬂI mimu%mwdw C. annuum 15304

A1 heterosis 171'5m%wﬂummmnmﬁju%’w@'mmﬂu
(epistasis) WAz Zewdie et al. (2001) $iNNTANE
heterosis JUW3n C. pubescens WU3N W@Lu\i'ﬁlﬁ‘ﬁl@m
TWldFnuaniiafige udlunenguiuneudiilla
ﬂﬁulﬁ@uﬂmu'ﬁ'ﬁLL@zﬁﬂd’]W@Lmum fadlunisuans

panuuutndNg (epistasis)  wazliiA1 heterosis 44

C. chinense gnunsnuandwld eniiueaes BP x FH
NNFUANT1NTENING C. chinense x C. chinense (FH x
MH) Wirnanuidngefign gendamauazisl ferpa
Ainuteneusiduuan nnsudandinsenang
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Effect of Organic Compounds and Plant Growth Regulators
on Development and Flowering of Friederick’s Dendrobium

(Dendrobium friedericksianum Rchb. f.) Orchid /n Vitro

Usawssa vydu” uaz aniad tagslsn”

Pratchaparn Nujeen” and Sompong Te-chato”

Abstract: The effect of organic compounds (myo-inositol, nicotinic acid, thiamine-HCI and glycine) and some
plant growth regulators on growth and flowering of Friederick’s Dendrobium orchid in vitro were carried out. The
results revealed that explants cultured on PGR-free MS medium modified by increasing concentration of those
organic substances to 2.5 times could be induced average number of shoots at 4.5 shoots per explant within 30
days. Flowering did not occurred in all treatments. Explants cultured in MS medium supplemented with 0.2 mg/|
NAA and 2.5 mg/l BA gave average number of shoots at 2.75 shoots per explant within 30 days and it was
significantly higher than the other treatments but was not different from decreased NH,NO, concentration.
Flower percentage was 87.50% and number of flower per plant was 1.0 flower within 60 days of culture.

However, flower was abnormal with pale white, turned to brown color and not full bloom.

Keywords: Flowering, Friederick’s Dendrobium, plant growth regulators, organic, multiple shoot
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Figure 1 Effect of concentration of organic compounds on average number of

shoot of Friederick’'s dendrobium orchid (Dendrobium friedericksianum

Rchb.f) in vitro for 30 (A) and 60 days (B).
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Table 1 Effect of medium and growth regulators on average number of shoots and flowering percentage of

Friederick’s Dendrobium Orchid (Dendrobium friedericksianum Rchb.f.) in vitro for 30 and 60 days.

Flowering (%)

MS medium with Average number of shoot

( 30 days) ( 60 days)
0.1 mg/l PBZ 1.00 ¢ 6.89 a 0
1.0 mg/l GA, 1.46 bc 154 c 0
825 mg/l NH,NO, 2.30 ab 3.00 bc 0
2.0 mg/l SP 1.73 bc 3.00 be 0
2.5 mg/l BA+0.2 mg/l NAA 275a 425b 87.50
F-test * ** -
C.V.(%) 50.59 39.39 -

** significant difference at P<0.01

PBZ : paclobutrazol SP : spermidine GA, : gibberellic acid

NH,NO, : ammonium nitrate BA: Ns-benzyladenine NAA : 1-naphthylacetic acid

Means in the same column followed by the common letter do not differ significantly by DMRT

Figure 2 Effect of 0.05 mg/l PBZ containing MS medium on morphological features of

stem (A), leaf (B) and root (C) of Friederick’s dendrobium orchid (bar = 1 cm).
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A

Figure 3 Characteristics of flower (arrow) induced in MS medium supplemented
with 0.2 mg/l NAA and 2.5 mg/l BA (bar = 1 cm).
(A) normal, (B) albino, (C) shrivel

CLE ]

ansduvRe T danng) Huansfidagsuns
\A30y LAY UL T AR DT LA URTTNA A e
an3fananaivaneTiin Ao uduR 1A unnsaiy
aanll a1sduvisdlugrsanns MS  dudiunisnig
Walunaesiaan e iidufueey v3e een
(@Ntlas, 25397) ANNNIANHILBY Xu ef al. (2004)
wudniflefinAnudduaes oleic acid v dibutyl
phthalate  luas8urTduae01MNId0ATIZT @mne
AT LS UazAINNETA R sLTas
cuspidata aganadasiuNIRnEi Finidn naia
ANt e leduludnea AnAud 1 0 6 Tnadu
Tuansausdueamadunneigns MS dudsunig
wiggaeandaslfinaasdunyslunasanaass wsll
arunsndninniseannantd lusneiinisldans
F9NAL BA &1019D

Taxus

AILANNNTATEALTRN  NAA
daasunsiinnanuaandosld
candidum & (Wang and Xu, 1997) wax Chen et al.
(2005)  sreaUNTINNzNaandae sl Cymbidium
faberi LWaMNIEUATITIGAT MS AN NAA  SaNry
BA anansnaduasunsiastyaasnaaeld Cymbidium
faberi 4ATiqn GeaeandasiunsAnmni finudn
NAA 0.2 Raanin/ams Foniu BA 2.5 Naaniu/ams

Dendrobium

224

B uNNIRARANTY 87.50% atianawilulillfqn BA
AA3NN17U AL UL AIAN1ILURITARANN TTEZNNT
\RIEUNNATFU (vegetative  stage)  Lngsveznag
WinuadAURYE (reproductive  stage) Andauaas
BA 5ia NAA ﬁmmmuﬁi@mnﬁmm@ﬂmﬂwﬁw 1:10-
1:30 (Nguyen et al, 2006) wBNANIETINLLN BA
= \ = o s v o a a o
Weasinaf e luseAuANN N WA 0.1 Raansw/
ang dudsunisairenanluldninduls dayals
ala o\ ] [~3 a o a a A aal
ANun) atnelsfinu penNanenuinlni Ae A&7
oA . A ] . o i '
T Lian (albino) Witk (shrivel) @1wmAINaa sl
naudataun wadaladufaadasnisaigaulag
99A15981A AT NNNTAF AN T AUN IR AF BN TLAEN
o Jy omoa X w \~
Ya4man asanaannadeliunvaaaslding lui
. X . o . X
AnsEeaealuauislud uninisdeaeeldlu
195 lnsnILNBeIRenaallulnR wazieninig
nagaLANsTina U NNNasansianantendas
wiaesdunyslawn GA, s Su et al. (2001) aBLnela
NNIAARIAILRITZALTRF INUALLLATAAUNNY HLTA R
azffudannsfnnanaesnanelsd  Phalaenopsis WAz
A wsundaalsl Psygmorchis pusilla 1 GA, lsifiug
sanTsunetananuraaanaass (Ana et al., 2004)
asnpdasiunimaaeslundon iinaesdunyswusn
GA, AumNMINALanTNRAELiey 146  tan/
Fudou a1 30 51 wazliannsadninniaie



naraeAnsisznauduniduazaisaruaumsiiulnsanisiasey

uaraannantanaleldivansdunusluvaannnang

ponl Fatannmeauaes Ui (1988) wudn GA,
anunsndniinnsiAnnentenzuanta uazinnievi
1§ Fedaudaiunanimaansi vailanaiaadesiu
NNIMBLAUBITBY GA, fusnsinamilufiasinsiing
yananLEtetunT (2528) TENUNIMARdld PBZ
fusunanelsl Dendrobium ‘Hepa’ wWuin denalinia
ﬁ@m@ﬂﬁq%ﬂmmmlﬂmﬂ@uﬂ uAiilanaaasldi
néntlfindesdunyslunmasesinudnaansadn
waenmnlile 60 Juwsldaunsadninments
Fuunaseslulasiausenisdniin %A nnentud
TI2NIUIN ﬂ’]i‘LW’]:,’gF;I\‘i Orychophragmus violaceus
(Luo and Huang, 2000) U118 113d9LAILAgRT MS 7
anpududueues iy lunsmasesmildana
WAnnenld wiidenaaesdiundoslfivaassunys
Tun1smaaesi wudn aransadntinaensanldustl
gansadntinnsfinnend etenaiiesnainnisan
Tulnsiauaaiasadnunes ldaunsndfudndonans
Afueulaz lulnsaulfvunzansanisa¥rananls
u@ﬂmnﬁﬁqm@mm@ﬁi@am@@LL@&Lﬂ?ﬁlﬂuLLﬂmﬁMm
w9asAtuANNsyRuTRauliamsodniinen
1§ FevfunisantBunamedlulasiausaufunisifia
mﬁum‘?‘?ﬂumjmmﬁﬁmaLmzf“amﬁuiﬁqq%um%
desunisa¥wnents dounsldanslunguinaeiiu
Tugiles spermidine  dniianisiinnanaeendae el
Dendrobium candidum Tuﬁaﬂmwm@mmuﬁ Wang
and Xu (1997)ldseuly usiileiunmageuiu
ndaeldindaelfivaesdunysnudnaunsndninaen
99018 3.00 saanaluwnanlu 60 Juus ldanunsadn
vinenld aibeatiesnann Rousasaiin udazane
WugresnisadelunsneuauedsaaI?AILANNIG
L@?@Lﬁuimﬁumﬂﬁmﬁu atialsfmulunsmaaesi
Tail&ulstiupnuiduduses  spermidine F9A2
a7l lunnsdnenilenalidimanzsenisdntanen
we9nfoeliinassdunyslunaannaass Fauly
nsAnmsallarsAneaududuaesaslungs
Fananafisziuannadudusie ianiseanaand
anysnisialyl

225

agluan1snaaas

anmsnzdsesundan ldesdunys
UUBMTALATIEIGAT MS ﬁﬂﬁ‘ﬁmmm?mmmm@
watyiiule Inawdsduacnuiduduaesansduriadlu
nausneleduludnea uardndul (1 1 uaxdl 6) uas
nameziily (Inadu) flu 2.5 Wrresgns MS Unf
1nan 30 Fu ansodntieensaniedeld 450 weny
Fudou uaziiienaaealiunan 60 aunsadiin
ﬂ@mmumﬁﬂié’@qqm 661 tendudan WANNTEAL
AN wresa1sdunIdldanunsadninnisean
pan s Iumm:?ﬂﬁ'@Lﬁuma‘mu@umm‘%mﬁuim BA
2.5 unJ/a. 390U NAA 0.2 anJ/a. Tuanmnsdaumanzit
43 MS W9 aunsndadsunsiineensued|d
2.75 slap/udan nelusrazinan 30 Fu uasiiienn
AENFEEN 30 Su WLTIARLEnIMIRAL 425 tias/
Fudan uazduaSun1IRAILI189ABNT 87.50
wWefidusd winenidanenieiinlng Ae Hdv1T@n WHen
(albino) LaiTEwE (shrivel) ﬁﬁlqmwﬁmmamﬂmm
dduresanspunumsaioyRulafllivanzen

nnRAngsNUsznA

201 AMTUARINGINE NUINEIALRITAT
upFUNSNaTLAYWEWWlUNNIYNA4E

LANAISTAN9DY

NINAUAIUANTINMT. 2546. NTITIAENILaLE Ry

NUILNERUTAT.  NINAUATNNNTINEAS,
NN, 180 M.

I3t 599NAs. 2541, walulagnisndandaeld.
SFunSrBuRweUATLRTEs, NN, 230
Ui,

WNAH ayusana. 2534, gianisignndnnld.
NUWINLNAUINHASANART, NIUNNY. 104

£
.



M5/15LN1AT 23(3): 219-226 (2550)

Nrint nesanln. 2542, gafluuisuazasdaunses.
AAFTINTAIN ADITLNTAT NUNINELA e
\NEATFNAAT, NTANNA, 174 9.

e waaymen. 2547, ndaeldling. Thuuazan,
NN, 96 .

andes wazln. 25390, waluladidanmaesialgn.
AATINNTANART ATUZNTNENNTETTNTINR
NUNINENALANYATUATUNS, 283

PN,

ANAN.

andes waeln. 25391, tnlfiEnsmalulag@anan
AAATINTANARST AT
NENYINTEIINGF NUITNUTREAIUAN

29N TN,

UATUNT, RITAN. 156 YN,
2528.
\stytiuln paclobutrazol  slandnsldana

afaaunn 1Anas. NAUDNANITEABRNT
waneignuan Dendrobium Hepa e iy
Idnszone. tloymiamlEoyoynss n1aRan
WIAIW AMUZINHAT NUNINLAE
Lﬂ‘i:fl?]i‘ﬂ’mﬁ]ﬁf, NIUNNWA.

Ana, P.AV., D.C.L.F.R. Rita and B.K. Gilberto. 2004.
Photoperiod and temperature effects on in
vitro growth and flowering of P. pusilla, an
epiphytic orchid. Plant Physiology and
Biochemistry 42: 411-415.

Chen, Y., X. Liu and Y. Liu. 2005. In vitro plant
regeneration from the immature seeds of
Cymbidium faberi. Plant Cell, Tissue and
Organ Culture 81: 247-251.

Li, W.A. 1988. Study on fast plant propagation by
means of tissue culture in China. Plant
Physiology 4:12. (English abstract)

Lin, C.S., C.T. Chen, C.C. Lin and W.C. Chang. 2003.
A method for inflorescence proliferation.
Plant Cell Reports 21: 838-843.

Lin, C.S., C.C. Lin and W.C. Chang. 2004. Effect of
thidiazuron on vegetative tissue-derived
somatic embryogenesis and flowering of
bamboo Bambusa edulis. Plant Cell, Tissue
and Organ Culture 76: 75-82.

and B.Q. Huang. 2000. A study on

exploitation of new vegetable germplasm

Luo, P.

Orychophragmus violaceus OE Schulz,
Brassicaceae. Acta
Horticulturae 407: 75-78.

H.V.,H.A. Phan and T.N. Duong. 2006. The

role of sucrose and different cytokinins in

amember of

Nguyen,

the in vitro floral morphogenesis of rose
(hybrid tea) cv. “First Prize”. Plant Cell,
Tissue and Organ Culture 87: 315-320.

Su, W.R., W.S. Chen, M. Koshioka, L.N. Mander, L.S.
Hung, W.H. Chen, Y.M. Fu and K.L. Huang.
2001. Changes in gibberellin levels in the
flowering shoot of Phalaenopsis hybrida
under high temperature conditions when

is blocked. Plant
Physiology and Biochemistry 39: 45-50.

Wang, G. and Z. Xu. 1997. Vitro flowering. (Online)

Available:

flower development

http:/mww.plant-tg.coafes.umn.
edu. (December 3, 2006).

Wang, G.Y., M.F. Yuan and Y. Hong. 2002. In vitro
flower induction in roses. In Vitro Cellular
Development Biology Plant 38: 513-518.

Xu, Q.M., J.S. Chen, Z.Q. Ge and Y.l. Yuan. 2004.
Effects of organic solvents on membrane of
Taxus cuspidate cells. Plant Cell, Tissue
and Organ Culture 79: 63-69.

226



nsilsauinguanMwaaInsuanlanaanlas

a G a 1 & o
s:uuauﬂﬁﬁuazswuﬂﬂmeszmmsmusnm

Quality Comparison of Cabbage Produced by Organic

and Conventional Systems During Storage

dsyd dudee” uas aue yauennasa’
Neeranuch Mingmuang and Danai Boonyakiat

Abstract: Organic and conventional grown cabbages were stored at 0, 4, 8°C and room temperature. The
results showed that after 4 days of storage organic grown cabbage had higher total phenolic compounds,
chlorophyll a, chlorophyll b and total chlorophyll than conventional grown cabbage but lower reducing sugar,
starch and shorter shelf life than conventional cabbage. However, weight loss, vitamin C content and respiration
rate were not significant different. Cabbage stored at 4°C had the lowest respiration rate and the longest shelf
life. The results showed that conventional grown cabbage stored at room temperature for O day had higher
nitrogen and iron content than organic grown cabbage. However phosphorus, potassium, calcium, magnesium,
boron and total soluble protein content were not significant different. But after 4 days storage total nutrition and

total soluble protein were not significant different.

Keywords: Organic cabbages, storage, mineral
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Table 1 Weight loss, vitamin C, chlorophyll a, chlorophyll b and total chlorophyll of organic and

conventional cabbages stored at 0, 4, 8°C and room temperature for 4 days.

Weight loss”  Vitamin C Chlorophyll a’ Chlorophyll b" Total chIorophyII”
(%) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)

Factor 1 : Production system

Treatment

Organic 1.62+0.92 18.57£2.21  0.0028+0.0013 a 0.0022+0.0006 a  0.0044+0.0014 a
Conventional 1.84%1.56 19.48+1.37 0.0012+0.0003 b  0.0013+0.0003 b  0.0030+0.0009 b
C.V. (%) 73.95 9.69 0.00 0.00 0.00

Factor 2 : Stored temperature (°C)

0°C 1.55+0.57 b  19.15£1.46 0.0025+0.0017 0.0019+0.0007 0.0042+0.0016
4°C 1.39+1.76 b 19.15£1.59 0.0016%.0.0008 0.0015+0.0004 0.0031+0.0009
8°C 0.90+0.27 b  18.83+2.51 0.0016+0.0007 0.0015+0.0004 0.0031+0.0008
Room temp.  3.09£0.71a  18.9942.19 0.0022+0.0014 0.0021+0.0009 0.0044+0.0016
CV. 78.94 10.45 0.00 0.00 0.00
Factor 1 ns ns * * *
Factor 2 * ns ns ns ns
Factor 1X2 ns ns ns ns ns

"Different letters in the column of each factor denote significant differences at P = 0.05, * = significant, ns = non-significant

Weight loss (%)
o o = o o

0

Vitamin C content (mg/100 g)

0 2 4 6 8 10 12 14 16 18 0 2 4 6 3 10 12 14 16 18

Storage time (days) Storage time (days)

—4— Organic +0°C —®— Conventional + 0°C —4— Organic +0°C —%— Conventional + 0°C
Organic +4°C Conventional + 4 °C Organic +4°C Conventional + 4 °C

—*— Organic + 8 °C —8— Conventional + § °C —¥— Organic + 8 °C —®— Conventional + 8 °C

—+— Organic + room temp. —=— Conventional + room temp. —t= Organic + room temo. == Conventional + room temn.

Figure 1 Weight loss and vitamin C content of organic and conventional cabbages stored at

0, 4, 8°C and room temperature for 18 days.
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Table 2 Reducing sugar, starch content, total phenolic compound and respiration rate of organic and

conventional cabbages stored at 0, 4, 8°C and room temperature for 4 days.

Reducing sugar”

Starch content”

Total phenolic

Respiration Rate”

Treatment 1
(%) (%) compound "’ (mg/100 g) (mg CO,/kg/hr)
Factor 1 : Production system
Organic 0.22+0.02 b 0.11£0.03 b 16.34+2.80 a 24.07+18.46
Conventional 0.27+£0.02 a 0.17£0.02 a 14.461£2.42 b 23.67+18.11
C.V. (%) 9.22 18.11 17.01 76.68
Factor 2 : Stored temperature (°C)
0°C 0.25+0.01 0.16+£0.03 a 17.41£2.85 a 12.73£1.67 b
4°C 0.26+0.03 0.17+£0.03 a 16.40+1.38 a 9.584+4.26 ¢
8°C 0.24+0.04 0.14+0.01 ab 15.98+0.93 a 20.08+3.06 b
Room temp. 0.23+0.04 0.12+0.05 b 11.81£1.25 b 53.1245.88 a
CVv. 14.24 22.70 11.48 16.87
Factor 1 * * * ns
Factor 2 ns * * *
Factor 1X2 . i ns ns

"Different letters in the column of each factor denote significant differences at P = 0.05, * = significant , ns = non-significant

0.006

0.004

0.002

Chlorophyll a content (mg/100g)

0 2 4 6 8 10 12 14 16
Storage time (days)
—#— Organic +0°C —®— Conventional + 0 °C
Organic +4°C Conventional + 4 °C
—¥— Organic + 8 °C —@— Conventional + 8 °C

~—+— Organic + room temp.

0.01

0.005

—=— Conventional + room temp.

Total chlorophyll content (mg/100)

—4— Organic + 0 °C
Organic +4 °C
—*— Organic + 8 °C

Organic + room temp.

Storage time (days)

—®— Conventional + 0 °C
Conventional + 4 °C
—®— Conventional + 8 °C

—— Conventional + room temp.

Chlorophyll b content (mg/100)

Reducing sugar (%)

0.004
0.002
0
0 2 4 6 8 10 12 14 16 18
Storage time (days)

—— Organic +0°C —®— Conventional + 0 °C

Organic +4°C Conventional + 4 °C

—*— Organic + 8 °C —®— Conventional + 8 °C

—+— Organic + room temp. = Conventional + room temp.

/’;’;"\ T

[ —

0 2 4 6

—@— Organic + 0°C
Organic + 4 °C
—*— Organic + 8 °C

—+— Organic + room temp.

8 10 12 14 16 18
Storage time (days)
—#— Conventional + 0 °C
Conventional + 4 °C
—@— Conventional + 8 °C
—=— Conventional + room temp.

Figure 2 Chlorophyll a, chlorophyll b, total chlorophyll and reducing sugar of organic and

conventional cabbages stored at 0, 4, 8°C and room temperature for 18 days.
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Table 3 Shelf life of organic and conventional cabbages stored at 0, 4, 8°C and room temperature for

18 days.

Treatment

Shelf life (days)”

Factor 1 : Production system

Organic 11.0024.79 b
Conventional 12.00+£5.32 a
C.V. (%) 44.08
Factor 2 : Stored temperature (°C)
0°C 14.00£0.35 b
4°C 17.00+£1.09 a
8°C 11.00£1.14 ¢
Room temp. 4.00+£0.16 d
CVv. 7.10
Factor 1 *
Factor 2 *
Factor 1x2 *

"Different letters in the column of each factor denote significant differences at P = 0.05, * = significant

Starch content (%)

100

Storage time (days)

—— Organic +0°C
Organic +4°C

—¥— Organic + 8 °C

—+— Organic + room temp.

—#— Conventional + 0 °C

Conventional +4 °C
—&— Conventional + 8 °C
= Conventional + room temp.

Respiration rate (mgCO02/kg/hr)

Storage time (days)

—— Organic +0°C
Organic +4°C

—*— Organic +8°C

—+— Organic + room temp.

—®— Conventional + 0°C
Conventional +4°C
—®— Conventional + §°C

" Conventional + room temp.

Storage life (days)

Total phenolic compound (mg/100g)

20 4

—4— Organic +0°C
Organic +4°C

—¥— Organic +8°C

—+— Oreanic + room temp.

Storage time (days)

Treatment

~—#— Conventional +0°C
Conventional + 4 °C

—8— Conventional + 8 °C

—— Conventional + room temn.

0 organic + 0° C

B Conventional + 0° C
u] Organic +4°C

O Conventional + 4° C
B Organic + 8° C

O conventional + 8 C
B Organic + room temp.

O conventional + room temp.

Figure 3 Starch content, total phenolic compound, respiration rate and shelf life of organic

and conventional cabbages stored at 0, 4, 8°C and room temperature.
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Table 4 Total nitrogen, total phosphorus, total potassium, total calcium, total iron, total boron and total

protein of organic and conventional cabbages stored at room temperature for 0 day.

Total Total Total Total Total Total iron Total Total protein
Treatment  Nitrogen  phosphorus  potassium  calcium  magnesium (g/100 g) boron (mg/g)
(g/100 g) (g/100 g) (g/100 g)  (g/100 g) (g/100 g) (1/1 milion)

Production system

Organic 345:026"b 061:0.01  39840.14 571:046 0.37:0.01  9.61:0.99b 21.00£6.73 170002

Conventional 4.1940.04 a  0.67+0.04  421+0.51 5024022 0.45:0.05 10.03:0.25 a 15.13t+5.56 1 .73+0.04

2- tail-Sig 0.047 0.282 0.495 0.079 0.051 0.002 0.309 0.309

"Different letters in the column of each factor denote significant differences at P = 0.05, * = significant , ns = non-significant

Table 5 Total nitrogen, total phosphorus, total potassium, total calcium, total iron, total boron and total

soluble protein of organic and conventional cabbages stored at room temperature for 4 days.

Total Total Total Total Total Total iron Total  Total protein
Treatment nitrogen phosphorus potassium calcium magnesium (g/100 @) boron (mg/g)
(9/100 g) (g/100g) (g/100 g) (g/100g) (g/100 g) (1/1 milion)

Production system

Organic 3.63+0.63 5.71x0.46 5.01+0.57 5.40+0.14 0.39+0.07  9.98+0.22 20.80+1.77 1.68+0.02

Conventional 4.06£0.18 5.02+0.22 4.43+0.21 5.59+0.11 0.47+0.09 10.04+4.18 20.30+5.05 1.70+0.03

2-tail-Sig  0.318 0.079 0170  0.136 0.337 0.816 0.884 0.375

L’aﬂﬂ’l'iﬂy’l\‘iad Bordeleau, G., I. Myers-Smith, M. Midak and A.
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Chromosome Number of Irradiated Sesame by

Chromosome Doubling Technique Using Colchicine
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Natchanun Pan-im” and Nuttha Potapohn1

Abstract: Chromosome number of irradiated sesame by chromosome doubling technique using colchicines was
studied. Suitable method for chromosome count was tested. It was found that root tip collected at 08:30-09:30
am, pre-treatment durations in para-dichlorobenzene (PDB) of 1.5 hours and staining durations in carbol fuchsin
of 24 hours, gave the best result. The results showed that colchicine had no effect on chromosome number, 2n

= 2x = 26, except for one plant of line N,S,c,, 2n = 4x =52.

371

Keywords: Sesamum indicum Linn., chromosome, colchicine
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Table 1 Chromosome numbers of root tip (2n) of 10 sesame varieties after treated with 2 levels of

colchicine.
Varieties Chromosome number of sesame root tip after treated with
Colchicine 0% (C,) Colchicine 0.5% (C,)
N,S, N,S,C, =26 N,S,C, =26
N,S, N,S,C, = 26 N,S,C, =26
N,S, N,S.,C, = 26 N,S,C, =26
N,S, N,S,C, =26 N,S,C, = 26
N,S, N,S.C, = 26 N,S.C, =26
N,S, N,S,C, = 26 N,S,C, = 26
N,S, N,S.C, = 26 N,S.C, = 26
N,S, N,S,C, = 26 N,S,C, = 26
N,S, N,S,C, = 26 N,S,C, = 26
N,S,, N,S,,C, = 26 N.S,,C, = 26
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Tr.1 = N1S1C0(665x) Tr.2 =N1S1C1(633x) Tr.3 = N1S2C0(676x)

Tr.4 = N1S2C1(678x) Tr.5 = N183C0 725x Tr. 6 N183C1 (804x)

Tr.7 = N1S4C0(950x) Tr.8 = N1S4C1(1425x) Tr.9 = N2S5C0(1250x)

Tr.10 = N2S5C1(1039x) Tr.11 = N2S6C0(1373x) Tr.12 = N2S6C1(1083x)

Tr.13 = N2S7C0(1029x)

Tr.16 = N2S8C1(1089x)  Tr.17 = N2S9C0(969x)  Tr.18 = N2S9C1(1250x)

Figure 1 Chromosome count of 10 sesame varieties derived from root tip.
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Figure 2 Chromosome count from plant no. 5 of

sesame variety N,S,C, 5 showed
2n = 4x = 52 (1430x).
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Postharvest Quality of Minimally Processed Hydroponic

Lettuce cv. Green Oak Leaf

915uns ladiaw” uas ait yueiess’

. . . 1/ N . 1/
Warin Jaivisen " and Danai Boonyakiat

Abstract: The study on postharvest quality of minimally processed lettuce stored at 4°C for 3 days was
conducted. The results showed that minimally processed lettuce grown under conventional system had weight
loss, L* value, chroma, sensory quality, vitamin C content, chlorophyll b and nitrate content, which were not
significant different from minimally processed lettuce grown under hydroponic system. Minimally processed
lettuce grown under conventional system had more microbial count than the one grown under hydroponic
system. Minimally processed lettuce grown under conventional system that dipped in 100 ppm sodium
hypochlorite had more crispness and less microbial count, higher weight loss, lower vitamin C content, lower
total soluble solids and shorter storage life than minimally processed lettuce that not dipped in sodium
hypochlorite.

Keywords: Minimally process lettuce, hydroponic system, postharvest quality, sodium hypochlorite
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Table 1 Physical and Sensory quality of minimally process hydroponic lettuce cv. Green Oak Leaf stored at 4 °C for 3 days.

Color Sensory quality Total microbial
Treatment Weight loss” Cut surface  Off odor Crispness” Acceptable count”
(%) L* Chroma Hue ()" browning quality (log,,CFU/100
9)
Factor 1 : Vegetable production system
conventional 2.32+1.03 57.88+2.49 26.67+3.73 120.01£1.58 b 2.50+0.53 1.00+0.00 1.70+0.48 7.10+0.74 6.35+0.10 a
hydroponic 2.58+1.18 55.79+5.10 25.33+4.62 122.86+1.39 a 2.10+0.32 1.00+0.00 1.70+0.48 7.50+0.53 5.43+0.51b
Factor 2 ; Dipping in sodium hypochlorite
Sodium hypochlorite ~ 3.36+0.78 a  58.08+3.39  21.54+3.43 121.04+2.06 2.4040.52 1.00+0.00  2.00+0.00 b 7.20+0.79 5.64+0.73 b
100 ppm
not dipping 1.55+0.25 b  55.59+4.43  24.46+4.38 121.83+2.08 2.20+0.42 1.00+0.00 1.40+0.52 a 7.40+0.52 6.14+0.31 a
Factor 1 ns ns ns * ns ns ns ns *
Factor 2 * ns ns ns ns ns * ns *
Factor 1 x 2 ns ns ns ns ns ns ns ns *

"Different letters in the same column of each factor denote significant differences at P = 0.05, * = significant, ns = non- significant
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Table 2 Chemical quality of minimally process hydroponic lettuce cv. Green Oak Leaf stored at 4 °C for

3 days.
Chlorophyll”
Vitamin C" Tss" Chlorophyll  Chlorophyll Total Nitrate
Treatment
(mg/100 g) (%) a b Chlorophyll (mg/kg)
(mg/100 g) (mg/100 g) (mg/100 g)

Factor 1 : Vegetable production system
conventional 6.43+0.79 3.37£0.38 a  0.04+0.03 b  0.05%0.02 0.0940.08 b 1,171.99+£132.29
hydroponic 6.931+1.04 293+0.36 b  0.15£0.04 a  0.07£0.02 0.22+0.05 a 1,319.38+209.15
Factor 2 : Dipping in sodium hypochlorite
sodium hypochlorite 6.26+0.58 b 2.85+0.28 b 0.09+0.05 0.04+0.02 0.13+0.07 1,152.87£141.12
100 ppm
not dipping 7.10£1.05 a 3.45+0.31 a 0.10+0.08 0.0810.02 0.18+0.11 1,338.51+183.55
Factor 1 ns * * ns * ns
Factor 2 * * ns ns ns ns
Factor 1 x 2 ns ns ns ns ns ns

"Different letters in the same column of each factor denote significant differences at P = 0.05, * = significant, ns =

non- significant

Table 3 Storage life of minimally process lettuce cv. Green Oak Leaf stored at 4°C

Treatment Storage life" (day)
Factor 1 : Vegetable production system
conventional 417+0.75 b
hydroponic 7.17+0.75 a
Factor 2 : Dipping in sodium hypochlorite
sodium hypochlorite 100 ppm 517£1.72 b
not dipping 6.17£1.72 a
Factor 1 *
Factor 2 *
Factor 1 x 2 ns

"Different letters in the same column of each factor denote significant differences at P = 0.05, * = significant, ns = non- significant
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Estimation of Genetic Parameters of Growth Traits

in Thai Indigenous Chicken var. Chee

a o 1/ & o a 1/ e _a=m ' 1/ a e < o 1/
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Wootichai Kenchaiwong”, Monchai Duangjinda”, Banyat Laopaiboon”and Thevin Vongpralubw

Abstract: The objective of this study was to estimate genetic parameters of growth traits in Thai indigenous
chicken (Chee). Data for growth traits were birth weight (Wt0), body weight at 4, 8, 12, 16, 20, 24, 28, and 32
weeks (Wit4, Wt8, Wt12, Wt16, Wt20, Wt24, Wt28, and Wt32), breast width at 16 weeks (Br16), and average daily
grain (ADGO0-16). A total of 33,722 records of all traits in Thai indigenous chicken (Chee) during year 2003-2006
were used in this analysis. The genetic parameters were estimated by REML using BLUPF90 Chicken PAK 2.5.
The result showed that heritability of Wt16 and Br16 were 0.17 and 0.13. Genetic correlation (r;) between Wt16
with Br16 was high positive (0.82). Therefore, upward selection for Wt16 lead to increase Br16. The r, between
body weight during 0-32 weeks were 0.18-0.99. For Thai indigenous chicken (Chee), the result showed that
body weight since 20 weeks can select for weight at maturity (32 weeks).

Keywords: Genetic parameters, growth traits, Thai indigenous chicken (Chee)
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Table 1 Effect of sex on body weight at 0-32 weeks and growth traits in Thai indigenous chicken (Chee).

Traits” No. of records Sex SEM P-value
Male Female

Wt0 (g) 3,279 30.76 30.64 0.13 0.41
Wt4 (g) 3,536 180.95 a 169.27 b 1.29 0.0001
Wt8 (g) 3,184 467.53 a 428.78 b 3.52 0.0001
Wt12 (g) 2,832 773.08 a 678.54 b 5.98 0.0001
Wt16 (g) 3,394 1,101.06 a 94191 b 6.35 0.0001
Wt20 (g) 2,187 1,297.77 a 1,130.67 b 7.86 0.0001
Wt24 (g) 1,695 1,589.14 a 1,359.49 b 10.75 0.0001
Wit28 (g) 3,210 1,806.91 a 1,565.36 b 11.45 0.0001
Wt32 (g) 3,169 1,937.93 a 1,707.29 b 11.56 0.0001
Br16 (cm) 3,621 459 a 445b 0.01 0.0001
ADGO0-16 (g/day) 3,615 9.47 a 8.12b 0.036 0.0001

" Wit0 = birth weight, W4 - Wt32 = body weight at 4 - 32 weeks, Br16 = breast width at 16 weeks, and ADG0-16 = average daily
grain during 0-16 weeks.

“ Within a line, least squares means without a letter are significantly different (P<0.05).

Table 2 Genetic parameters for growth traits in Thai indigenous chicken (Chee).

Traits" Genetic parametersz/
&, h’

Wt0 17.73 0.35
wt4 996.52 0.17
Wts 6,925.40 0.19
Wt12 18,129.00 0.14
Wt16 26,032.00 0.17
Wt20 39,569.00 0.13
Wit24 63,313.00 0.11
Wt28 84,811.00 0.10
Wit32 118,400.00 0.09
Br16 0.15 0.13
ADGO0-16 18.98 0.21

"' Wi0 = birth weight, W4 - Wt32 = body weight at 4 - 32 weeks, Br16 = breast width at 16 weeks, and ADG0-16 = average daily
grain during 0-16 weeks.

2/O'ZD = phenotypic variance h?= heritability.
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Table 3 Genetic correlations; r (above the diagonal) and phenotypic correlations; r (below the diagonal)

of growth traits in Thai indigenous chicken (Chee).

Traits” Wt0 Wt16 Br16 ADGO0-16
W0 - 0.49 0.40 0.46
W16 0.12 - 0.82 0.99
Br16 0.07 0.49 - 0.82
ADGO-16 0.08 0.99 0.49 -

"'Wi0 = birth weight, W4 - Wt32 = body weight at 4 - 32 weeks, Br16 = breast width at 16 weeks, and ADG0-16 = average daily

grain during 0-16 weeks.
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Table 4 Genetic correlations;

(above the diagonal) and phenotypic correlations; r, (below the

diagonal) among body weight in Thai indigenous chicken (Chee).

Traits” Wt0 Wt4 Wit8 Wt12 Wt16 Wt20 Wt24 Wwit28 Wit32
Wt0 - 0.44 0.37 0.38 0.36 0.29 0.32 0.23 0.18
Wit4 0.20 - 0.92 0.79 0.73 0.58 0.55 0.48 0.39
Wt8 0.16 0.60 - 0.91 0.87 0.71 0.68 0.65 0.56
Wt12 0.14 0.47 0.69 - 0.96 0.88 0.85 0.84 0.76
Wt16 0.11 0.42 0.61 0.79 - 0.93 0.89 0.89 0.82
Wt20 0.09 0.30 0.49 0.69 0.85 - 0.94 0.95 0.91
Wit24 0.07 0.28 0.42 0.63 0.77 0.87 - 0.94 0.91
Wit28 0.05 0.21 0.37 0.60 0.77 0.88 0.95 - 0.99
Wit32 0.03 0.14 0.28 0.51 0.69 0.83 0.92 0.99 -

"Wt0 = birth weight, Wi4 - Wi32 = body weight at 4 - 32 weeks.
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AGE_Xand AGE_Y were body weight at 0, 4, 8, 12, 16, 20, 24, 28, and 32 weeks.

Figure 1
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